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INTRODUCTION 

The following is  a weight and balance s t a tus  report for  CSM 011 f o r  
SA 202 vehicle (CSM Unmanned E a r t h  Orbital, Supercircular Re-entry). 
contained i n  t h i s  report are i n  accordance w i t h  SID 63-703 (CSM End Item 
Specification, P a r t  I, Performance/Design Requirements, Spacecraft 011 Apollo), 
dated 11 January 1965. 

The data 

The Command Module s t a tus  includes 149 pounds of a f t  heat shield ba l l a s t  
t o  maintain the L/D of 0.34 a t  entry. 
consistent with t h e  Block I control weight of 11,000 pounds, 120 pounds of 
additional ba l l a s t  is required. 
replaces components f o r  the  Block I CM systems which were deleted f o r  t h e  
CSK 011mission. 
of gravi ty  of the deleted items. The ba l l a s t  on the platform i s  required t o  
simulate the en t i r e  platform assembly weight and center of gravi ty  normally 
reacted by the crew couch attenuation struts on a manned mission. The plat-  
form weight and center of gravity simulates the 50, 70 and 90 percentile 
crewmen and a l l  associated gear with t h e  unitized couch i n  a 66 degree posi- 
t i on  (impact posit ion).  
the  aft heat shield representing an increase of 28C pounds. 

To achieve the  CM design weight 

The ba l las t  added t o  the  CM crew compartment 

The crew compartment ballast simulates the weight and center 

The Command Module a l so  r e f l ec t s  t he  modification t o  

The Launch Escape System status  weight i s  constrained t o  the 8200 pound 
control weight with a resul t ing LXV burnout center of gravity change from 
Xa 1125.0 t o  Xa 1122.7. 
i s  being evaluated and w i l l  be verified by future  tests. 
center of gravity and moments and products of i n e r t i a  during main and pi tch 
motor burning a re  presented i n  Section 4 3 .  

The effect  of t h i s  burnout LEV center of gravi ty  change 
0 

The LEV weight versus 

The Service Module weight s ta tus  is  currently 360 pounds under the design 
weight of 10,200 pounds. 
22,300 pounds is  consistent with the t o t a l  burn time of 326.1 seconds as 
specified i n  NASA Let ter  No. F'M 131-63-197 (2909MA, dated 9 March 1965) and 
MSC In te rna l  Note No. 65-FN-13, Preliminary Spacecraft Reference Trajectory 
SA-202, dated 11 February 1965. 
loading tolerance as  well as res ta r t  losses.  
capacity loading of propellant. 

The Service Module usable propellant loading of 

The usable propellant includes a 0.5% 
The RCS f o r  the CSM has a f u l l  

The Adapter (3480 pounds) re f lec ts  a decrease from the previously reported 
value. The decrease i s  based on actual weights of honeycomb panels. 

In addition t o  the  weight versus center of gravity and i n e r t i a  curves i n  
Section l+A, weight versus the SPS gimbal angles i n  the X-Y and X-2 planes and 
the  t rue  gimbal angle from the X ax is  during SPS burning are  a lso included. 

1 
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The weight dis t r ibut ions f o r  the Launch Escape System, Command Module, 
Service Module, SM Propellant, and the Adapter a r e  shown i n  Section 5. 
there  are no major changes i n  these dis t r ibut ions at the  time of the  next 
report ,  this section will be omitted. 

If 

A list of potent ia l  weight changes f o r  each module i s  as follows: 

COMMAND MODULE 

Flotation system - cannister redesign. 

Increase t h e  apex area due t o  s t ruc tura l  
modification. 

Add umbilical tension separation cylinder in t h e  
forward heat shield. 

Add vent l i n e  t o  each propellant and oxidizer tank 
(RCS) t o  increase service l i fe .  

Replace t h e  current HF whip antenna and u t i l i z e  HF 
stem recovery antenna. 

Addition of three l+G amp. ba t t e r i e s  arid wiring t o  
platform. 

Addition of an awdl ia ry  dis t r ibut ion control box 
associated with addition of ba t te r ies  but not on 
p l a t  f om. 

Addition of bat tery control box assembly on platform. 

(+198 )* 

+20 

+10 

+5 

+4 

-2 

+lo3 

+u 
+10 

*Potential changes adopted i n  the configuration resul t ing i n  a change 
t o  the Command Module weight and center of gravity requirements w i l l  
be compensated f o r  by adjusting ballast i n  the  aft heat shield,  crew 
compartment, o r  t he  platform. 

2 
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SERVICE MODULE 

Remove RCS plume heat shields and add cork sheet, 

Increeme w i r i n g  provisions based on potting 
connectors. 

Increase fue l  c e l l  based on the  addition of start- 
up potasium hydroxide wetting agent. 

Add dual propellant retention screens eXtern8l t o  
the existing reservoir. 

Modify SPS engine t o  use pneumatic action for  the 
propellant valves. 

Increase the SPS engine based on a material change 
from titanium t o  s t e e l  for the gimbal bearing. 

Add heater blankets t o  the RCS housing. 

(+99) 

-5 

+15 

i-8 

+40 

+20 

+13 

+8 
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T I T L E  O F  D O C U M E N T  

Bi-Monthly Weight and Balance Status  Report f o r  CSM 011 

L l 8 R A R Y  U S E  O N L Y  

~~ 

D E S C R I P T I V E  T E R M S  

C O D E  O R I G I N A T I N G  A G E N C Y  A N D  O T H E R  S O U R C E S  

N A A S U D  

A B S T R A C T  

D O C U M E N T  N U M B E R  

SID 65-336 

The Weight and Balance Status  Report for CSM 011 presents summary 
mass property data f o r  each module i n  addition t c  the  tlsable SPS 
propellant required f o r  the  326.1 second t o t a l  burn time. 
mass property data a l so  includes the t o t a l  vehicle from launch t o  
Command Module and Service Module a t  SPS burnout, the LEV abort 
phase t o  CM impact and t he  normal CM entry mission. 
ballasted t o  meet the  required l i f t  t o  drag r a t i o  of 0.34 a t  entry. 

The 

The CM i s  

P U B L l  C A T I O N  D A T E  

The report includes de' bdAA - 2  1 - W-.Le,"Y --1 -L+ O V ~ V - V I I ~ U  nC n+ nmnnt a for each mcd'dej 
including a breakdown f o r  the G.F.E. 
versus c . g . 1 ~  and moments and products of i n e r t i a  fo r  the  Command 
Module axd Service Module during SPS propellant burning and f o r  the  
LZV during main and pi tch motor burning are  a l so  contained i n  t h i s  
report .  
propellant a re  a l so  presented. 

Graphs representing weight 

Weight dis t r ibut ions f o r  each module and fo r  the SPS 

C O N T R A C T  NUMBER 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEhlS DIVISION 

C S M  O U  

DETAIL WEIGHT STATEMENT 

GOVERNMENT FURNISHED EQUIPMENT 

Command Module 

Guidance & Navigation 
PA&/F'M/F'M Package 
Commutators (3) 
Survival VHF Beacon/Transceiver 
Gas Chromotoraph 
Cameras (2) (included fi lm & lens)  
Battery 
Control Unit 
T r i  Pulse Generator 
Calibrator ( ins ta l led  i n  f l i g h t  qual. tape recorder) 
Junction Box 

Service Module 

Mod. K i t  
PAM/F'M/F'M System 

0 

Launch Escape System 

"Q" B a l l  

TOTAL GOVERNMXNT FURNISHED EQUIPMENT 

430 0 
16.0 
13.0 

5.2 
9.5 

34.0 
54.0 
8.0 
2.5 
2.1 
2.0 

(178.7 

151.7 
27.0 

(780.0) 

69 
SID 65-336 



~ 

INFORMATION SYSTEMS DIVISION NORTH A M E R I C A N  AVIATION,  

'SPACECRAFT 011 CSM WITH SPS PROPELLANT 0621-55 
001 001 

SID 65-336 '10 



N O R T H  A M E R I C A N  A V I A T I O N ,  I INFORMATION S Y S T E M S  DIVISION 

SPACECRAFT 011 CSM WITH SPS PROFELANT 

c 
B 
i 

w 
1 

71 
SID 65-336 



+ 
T 
(3 

w 
3 

w 

N O R T H  A M E R I C A N  A V I A T I O N ,  d INFORMATION SYSTEMS DIVISION 

0621-55 
003  001 

SPACECRAFT 011 CSH WITH SPS PROPELLANT 

2 CENTER OF GRAVITY - INCHES 

72 
SID 65-336 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N  INFORMATION SYSTEMS DIVISION 

SPACECRAFT 011 CSM WITH SPS PHIFELLANT 062 I - 5 5  
004 001 

'13 
SID 65-336 



NORTH A M E R I C A N  AVlATlO nd INFORMATION SYSTEMS DIVISION 

SPACECRAFT 011 CSM WITH SPS PROPELLANT O C t l - 5 5  
005 001 

1YY PlTCH MOMENT OF INERTIA CSLUO-FEET SQUARED) 

74 
SID 65-336 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

SPACECRAFT 011 CSM WITH SPS PROPELLANT 0621-55 
006 001 

' I  5 
SID 65-336 



N O R T H  A M E R I C A N  A V I A T I O N ,  SPACE and INFORMATION SYSTEMS DIVISION 

SPACECRAFT 011 CSM WITH BPS PROPELLANT 

v) 
0 s 

0 :  Y 

Zi c. 
W 
1 

-4000 -so00 -8000 -1000 

I X Y  PRODUCT OF INERTIA CSLUO-FEET SQUARED1 

SID 65-336 



NORTH A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

SPACECRAFT 011 CSM WITH SPS PROPELLANT OIP I -  15 
008 001 

77 SID 65-336 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 
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